ATM, Rad50 and Mre11 have been shown to prevent telomere fusion in Drosophila, thereby extending the protective role of DNA damage checkpoint proteins to non-canonical telomeres formed without telomerase. How do these proteins help chromosomal termini escape fusion through 'repair' while promoting repair of induced DNA breaks?
activity, and are protected by binding of two proteins, heterochromatin protein 1 (HP1) and HP1, ORC2 associated protein (HOAP). The new studies [10] [11] [12] [13] [14] [15] thus clearly define telomerase-independent contributions of ATM and MR proteins to telomere maintenance and, specifically, in the prevention of fusions. Furthermore, it now appears that the role of ATM/ATR and MR proteins in telomere protection is universal, and occurs regardless of other mechanisms that lengthen telomeres or protect them. The consequences of the loss of this protection in Drosophila are devastating; fused telomeres seem to induce a breakage-fusion cycle and lead to apoptosis and organismal death. Thus, paradoxically, DNA damage checkpoints that have been shown to promote apoptosis in response to DNA damage are fulfilling an anti-apoptotic role indirectly through telomere protection.
A possible mechanism for telomere protection by ATM and MR proteins in Drosophila is suggested by two findings. First, Het-A sequences are still present at telomeres in mutants, even in those participating in fusion [10, 12] . Although it was difficult to quantify the extent of sequences present, it is clear that total recession of Het-A repeats was not necessary for fusion. 
